Chemical context
In the course of a systematic study of the molecular and crystal structures of cyclopentadienyl-halogenide complexes of zirconium(IV) and hafnium(IV) bearing oxygen-and nitrogen-containing substituents at the cyclopentadienyl-type ligand(s) to understand possible intra-and intermolecular interactions between the ligands resulting in specific conformational properties of the complexes as well as to explain influences of the electronic properties of the involved fragments, we have determined several new crystal structures. These results are of importance for the understanding of possible intermolecular interactions in solutions of the compounds under investigation for their further use in catalysis. Here we report on synthesis and crystal structures of two Zr IV complexes with substituted indenyl ligands, [Zr 2 (C 11 H 12 N) 2 Br 6 ], (I) and [Zr(C 11 H 12 N) 2 Br 2 ], (II). Other zirconium(IV) complexes with indenyl ligands have been reported by Chirik (2010) and Pinkas & Lamač (2015) .
Structural commentary
Structure determination revealed that both title compounds are monomeric in the solid state, with the dimethylaminoindenyl anions acting as 5 -ligands and the Zr IV atoms being above the centres of cyclopentadienyl (CP) rings. The 2-dimethylaminoindenyl units deviate from planarity, the highest deviations involving the N atoms in (I) [0.165 (3) Å for N1 in the first anion and 0.171 (3) Å for N2 in the second anion] and one C atom [0.187 (1) Å for C9] in (II). The ZrÁ Á Ácentroid(CP) distances are 2.1815 (15) Å and 2.1823 (15) Å in (I) and 2.2278 (6) Å in (II). The dihedral angles between the planes of the indenyl units which belong to the same molecule are 3. 70 (8) in (I) and 44.25 (5) in (II).
Compound (I) (Fig. 1 ) crystallizes with one binuclear complex molecule in the asymmetric unit. Each of the Zr IV atoms is coordinated by one CP and four Br ligands, with two Br ligands in a bridging and two in a terminal coordination mode. The ZrÁ Á ÁZr distance is 4.3359 (5) Å , a little longer than in a related complex with 2-(9H-carbazol-9-yl)indenyl ligands [4.3212 (7) Å ; Lebedev et al., 2009] . The Zr-centroid(CP) distances found in (I) are virtually identical to those of the related complex [2.1812 (15) and 2.1845 (15) Å ; Lebedev et al., 2009] and close to those of other similar complexes with Cl and Cp* ligands [2.176 (2) Å ; Martín et al., 1994] 77 (14) in the related structures.
The positions of the 2-dimethylaminoindenyl units in the two structures are fixed by intramolecular C-HÁ Á ÁBr interactions involving aromatic or dimethylamino H atoms (Tables  1 and 2 ).
Supramolecular features
The crystal structures of both (I) and (II) (Figs. 3 and 4 The molecular structure of compound (I) with displacement ellipsoids drawn at the 50% probability level.
Figure 2
The molecular structure of compound (II) with displacement ellipsoids drawn at the 50% probability level. Unlabelled atoms are generated by symmetry code Àx + 1, y, Àz + for (II)), of --and N--bonded molecules, which in turn are linked by C-HÁ Á ÁBr interactions. The plane-to-plane distances of the stacked dimethylaminoindenyl moieties are 3.656 (4) and 3.481 (3) Å for (I) and 3.6533 (10) Å for (II), with angles between the planes of 3. 70 (8) for (I) and 0 for (II). C-HÁ Á ÁBr interactions are in the range 2.86-3.53 Å for both structures (Tables 1 and 2 ). The presence of the ternary amino function in the two structures plays a crucial role in the supramolecular architecture since dichlorido-bis( 5 -2-dimethylaminoindenyl)zirconium(IV) (Barsties et al., 1996; Luttikhedde et al., 1996) also exhibits stacking interactions, but dichlorido-bis( 5 -indenyl)zirconium(IV) (Repo et al., 1996) does not.
Synthesis and crystallization
Di[(-bromido)( 5 -2-dimethylaminoindenyl)dibromidozirconium(IV)], (I), was obtained by reaction of Zr(NMe 2 ) 4 with one equivalent of 2-dimethylamino-1H-indene in toluene, followed by treatment of an excess of Me 3 SiBr. The crude product was recrystallized from toluene.
Bis( 5 -2-dimethylaminoindenyl)dibromidozirconium(IV), (II), was obtained from the reaction of (I) with one equivalent (per Zr) of 2-dimethylaminoindenyllithium in tetrahydrofuran. The crude product was recrystallized from toluene.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . H atoms were fixed geometrically and refined using a riding model with U iso (H) = 1.2U eq (C) for aromatic hydrogen atoms and U iso (H) = 1.5U eq (C) for hydrogen atoms associated with methyl groups. Table 1 Hydrogen-bond geometry (Å , ) for (I). 
Table 2
Hydrogen-bond geometry (Å , ) for (II). 
Figure 3
The crystal packing of compound (I) with displacement ellipsoids drawn at the 50% probability level.
Figure 4
The crystal packing of compound (II) with displacement ellipsoids drawn at the 50% probability level. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
